EP 2 439 696 B1

(19)

(12)

(45)

(21)

(22)

Patent Office

s et (11) EP 2 439 696 B1

Europdisches
Patentamt
0’ European

EUROPEAN PATENT SPECIFICATION
Date of publication and mention (51) IntCl.:
of the grant of the patent: GOG6T 3/40(2006.01)

13.11.2013 Bulletin 2013/46
Application number: 11191014.7

Date of filing: 15.07.2008

(54)

Dynamic resizing of graphics content rendered by an application to facilitate rendering of
additional graphics content

Dynamische Gréf3enanpassung von in einer Anwendung zur Darstellung zuséatzlicher Graphikinhalte
dargestellten Graphikinhalten

Redimensionnement dynamique du contenu de graphiques rendu par une application pour faciliter le
rendu du contenu additionnel de graphiques

(84)

(30)

(43)

(62)

(73)

(72)

Designated Contracting States: (74) Representative: Palmer, Jonathan R.
ATBEBG CHCY CZDE DK EEES FIFRGB GR Boult Wade Tennant
HRHUIEISITLILT LULV MC MT NL NO PL PT Verulam Gardens
RO SE SI SK TR 70 Gray’s Inn Road

London WC1X 8BT (GB)
Priority: 18.07.2007 US 779391

(56) References cited:

Date of publication of application: WO-A-91/15921 WO-A-95/25399
11.04.2012 Bulletin 2012/15 WO-A-2007/063422 US-A1- 2002 040 322

US-A1- 2004 148 221  US-A1- 2007 143 603
Document number(s) of the earlier application(s) in

accordance with Art. 76 EPC: ¢ SCHU M ET AL: "System-on-Silicon solution for
08830539.6 / 2 174 288 High Quality Consumer Video Processing The
Next Generation”, IEEE TRANSACTIONS ON
Proprietor: Exent Technologies, Ltd. CONSUMER ELECTRONICS, IEEE SERVICE
49125 Petach-Tikva (IL) CENTER, NEW YORK, NY, US, vol. 47, no. 3,1
August 2001 (2001-08-01) , pages 412-419,
Inventors: XP002283440,
Tzruya, Yoav, M. e CHALILMET AL: "MPEG-4 based framework for
40500 Even Yehuda (IL) game engines to handle virtual advertisements
Nave, Itay in games”, MULTIMEDIA AND EXPO, 2003.
40692 Kfar Hess (IL) PROCEEDINGS. 6-9 JULY 2003, PISCATAWAY,
Levgoren, Zvi NJ, USA,IEEE, 6 July 2003 (2003-07-06), pages I-
55900 Ganei-tivka (IL) 413, XP002447240,

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid.

(Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 439 696 B1 2

Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The invention generally relates to software ap-
plications, such as video game applications, that are con-
figured to render graphics content to a display.

Background

[0002] In-game advertising refers to the use of com-
puter and video games as a medium in which to deliver
advertising. It has been reported that spending on in-
game advertising in 2005 was $56 million USD, and that
this figure is estimated to grow to $1.8 billion by 2010.
In-game advertising is seen by some in the games in-
dustry as offering a promising new revenue stream that
may provide publishers with a way to offset growing game
development costs. This extra revenue may also allow
developers to reduce the risk involved in a game devel-
opment project, allowing them to innovate on game play
and experiment with new ideas.

[0003] One approach to in-game advertising is to in-
corporate advertising content directly within the graphics
content rendered by a game, such that advertisements
appeartobe anintegrated part of the game. Forexample,
an advertisement may be placed within the context of a
two-dimensional (2D) or three-dimensional (3D) scene
rendered by a game. Examples of such in-game adver-
tisements may comprise a virtual billboard or a virtual
version of a commercial product rendered within the
game environment. These in-game advertisements may
be either static or dynamic in nature. Static advertise-
ments are coded directly into the game application by
programmers during development and cannot be
changed later. In contrast, dynamic advertisements can
be altered remotely during run-time by an advertising
agency or other entity. Dynamic in-game advertising can
be achieved by integrating the game code with an in-
game advertising software development kit (SDK) during
game development, or by utilizing approaches as de-
scribed in US 2007/0130292 A1.

[0004] Another approach to in-game advertising is to
dedicate a portion of the display area to which the game
scene is being rendered to advertising content such that
the advertising content appears separate and apart from
the graphics content of the game. An example of this
approach may be seen in FIG. 1, which depicts a display
area 100 that has been partitioned into a game display
portion 102 and an advertising display portion 104. Game
display portion 102 is used to display a scene associated
with the game while advertising display portion 104 is
used to display advertising content, which in the example
of FIG. 1 includes a plurality of advertisements 110, 112,
114, 116 and 118. Display area 100 may occupy the en-
tire screen of a display device or only a portion thereof.
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[0005] One benefit of the latter approach is that it is
typically easier to sell, serve, create, render and track
the viewing of advertisements appearing in advertising
display portion 104, since they do not need to be included
as an integrated part of a scene rendered by the game.
For example, they do not need to be included as objects
within a 3D scene rendered by the game. Another benefit
of the latter approach is that it facilitates the rendering of
advertisements of a standard size. For example, the ad-
vertisements rendered within advertising display portion
104 may comply with size guidelines published by a trade
association such as the Interactive Advertising Bureau
(IAB). The use of such standard-sized advertisements
makes it easier for designers to develop advertisements
for different publishers. The use of such standard-sized
advertisements also makes it possible to develop a con-
sistent size-based pricing scheme for selling such adver-
tising space to marketers, to utilize an existing sales force
to sell such advertising space, and to utilize standard
web advertisement-serving systems to serve advertise-
ments into advertising display portion 104.

[0006] One method forallocating and rendering graph-
ics to both game display portion 102 and advertising dis-
play portion 104 of display area 100 is to program such
functionality into a game during development. However,
this method increases development time and costs and
also binds the game to a particular format and type of in-
game advertising. Another method is to design the game
so that it renders graphics to only a portion of a display
area such that it can be run in parallel with another ap-
plication that serves advertisements to the unused por-
tion of the display area. However, a game so designed
could either never be run in a mode in which it uses the
full display area or must be programmed from the outset
to include support for two modes of operation-one in
which it renders graphics to only a portion of a display
area and another in which it renders graphics to the entire
display area.

[0007] Each of the foregoing methods requires the
game developer to anticipate that the game will be run
in a shared display area along with in-game advertising
prior to release and to program the game accordingly to
accommodate this feature. If the feature is not pro-
grammed into the game prior to release, then to add such
functionality would require modifying and recompiling the
source code after release. However, this may not be pos-
sible or commercially feasible in all cases. For example,
the party wishing to modify the source code to accom-
modate this particular type of in-game advertising may
not have access to the source code. As another example,
multiple instances of the game may already have been
purchased and installed by multiple end users.

[0008] Whatis needed, then, is a system, method and
computer program product that enables a software ap-
plication, such as a video game application, to render
application-related graphics content to one portion of a
display area and advertising content to a second portion
of the same display area, even though the application
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was not originally programmed to support such function-
ality. Implementing the desired system, method and com-
puter program product should not require modifying and
recompiling the original application code or require any
other changes to binary or data files associated with the
original application. This allows the desired results to be
achieved without developer intervention and on games
that have been already provisioned and distributed to
end-users machines.

[0009] US 2007/143603 discusses dynamic water-
marking in which wrapper code intercepts a rendering
function call.

BRIEF SUMMARY OF THE INVENTION

[0010] The invention provides a method as set out in
claim 1 and a system as set out in claim 17.

[0011] The present invention provides a means by
which a software application, such as a video game ap-
plication, may be enhanced to render application-related
graphics content to one portion of a display area and
additional graphics content, such as advertising content
to asecond portion of the same display area, even though
the application was not originally programmed to support
such functionality. In one embodiment of the present in-
vention, implementing this enhancement does not re-
quire modifying and recompiling the original application
code.

[0012] In particular, a method for dynamically modify-
ing graphics content associated with an executing soft-
ware application is provided. In accordance with the
method, one or more function calls issued by the software
application are intercepted. The one or more function
calls issued by the software application are configured
to cause graphics content associated with the software
application, such as a scene associated with a video
game application, to be rendered to a display area. Re-
sponsive to the interception of the one or more function
calls from the software application, one or more function
calls are issued that are configured to cause the graphics
content associated with the software application to be
rendered to a first portion of the display area. The first
portion of the display area may be smaller than the dis-
play area. Additional graphics content, such as advertis-
ing content, is rendered into a second portion of the dis-
play area. The second portion of the display area may
be either overlapping or non-overlapping with respect to
the first portion of the display area.

[0013] A computer program product is also provided.
The computer program product comprises a computer-
readable medium having computer program logic record-
ed thereon for enabling a processing unit to dynamically
modify graphics content rendered by an executing soft-
ware application. The computer program logic includes
first means, second means, and third means. The first
means enables the processing unit to intercept one or
more function calls issued by the software application.
The one or more function calls issued by the software
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application are configured to cause graphics content as-
sociated with the software application, such as a scene
associated with a video game application, to be rendered
to adisplay area. The second means enable the process-
ing unit to issue one or more function calls responsive to
intercepting the one or more function calls from the soft-
ware application. The one or more function calls issued
by the second means are configured to cause the graph-
ics content associated with the software application to
be rendered to a first portion of the display area. The first
portion of the display area may be smaller than the dis-
play area. The third means enable the processing unit to
render additional graphics content, such as advertising
content, into a second portion of the display area. The
second portion of the display area may be either over-
lapping or non-overlapping with respect to the first portion
of the display area.

[0014] A system is further provided. The system in-
cludes a computer system and a server communicatively
connected to the computer system. The computer sys-
tem is configured to dynamically resize a scene associ-
ated with an executing application so that the scene oc-
cupies only a first portion of a display area of a display
device. The server is configured to serve graphics con-
tent, such as advertising content, to the computer sys-
tem. The computer system is further configured to render
the graphics content to a second portion of the display
area of the display device. The second portion of the
display area may be either overlapping or non-overlap-
ping with respect to the first portion of the display area.
[0015] Further features and advantages of the inven-
tion, as well as the structure and operation of various
embodiments of the invention, are described in detail be-
low with reference to the accompanying drawings. It is
noted that the invention is not limited to the specific em-
bodiments described herein. Such embodiments are pre-
sented herein for illustrative purposes only. Additional
embodiments will be apparent to persons skilled in the
relevant art(s) based on the teachings contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0016] The accompanying drawings, which are incor-
porated herein and form part of the specification, illustrate
the present invention and, together with the description,
further serve to explain the principles of the invention and
to enable a person skilled in the relevant art(s) to make
and use the invention.

[0017] FIG. 1 depicts a display area that has been par-
titioned into a game display portion for displaying scenes
rendered by a video game application and an advertising
display portion for displaying advertising content.
[0018] FIG. 2 depicts software components of a com-
puter system in accordance with an embodiment of the
present invention.

[0019] FIG. 3illustrates a conventional software archi-
tecture for a personal computer (PC) that includes graph-
ics functions for rendering and displaying graphics con-
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tent.

[0020] FIG. 4 illustrates a software architecture of a
PC thatincludes emulated versions of graphics functions
for rendering and displaying graphics content.

[0021] FIG. 5 depicts a flowchart of a method for dy-
namically modifying graphics content rendered by an ex-
ecuting software application in accordance with an em-
bodiment of the present invention.

[0022] FIG.6andFIG. 7 depictflowcharts correspond-
ing to a first specific method for performing the general
method of the flowchart depicted in FIG. 5.

[0023] FIG. 8 depicts an example display area to which
graphics content has been presented in accordance with
an embodiment of the present invention.

[0024] FIG9andFIG. 10depictflowcharts correspond-
ing to another specific method for performing the general
method of the flowchart depicted in FIG. 5.

[0025] FIG. 11 depicts aflowchart corresponding to yet
another specific method for performing the general meth-
od of the flowchart depicted in FIG. 5.

[0026] FIG. 12 depicts a flowchart corresponding to
still another specific method for performing the general
method of the flowchart depicted in FIG. 5.

[0027] FIG. 13 depicts software components of a sys-
tem configured to dynamically resize graphics content
rendered by a software application and to dynamically
reposition a pointer image associated with the applica-
tion-related graphics content.

[0028] FIG. 14 depicts a flowchart of a method for re-
positioning a pointer image within a display area to ac-
count for the resizing of application-related graphics con-
tent in accordance with an embodiment of the present
invention.

[0029] FIG. 15 depicts an exemplary computer system
that may be used to implement an embodiment of the
present invention.

[0030] The features and advantages of the presentin-
vention will become more apparent from the detailed de-
scription set forth below when taken in conjunction with
the drawings, in which like reference characters identify
corresponding elements throughout. In the drawings, like
reference numbers generally indicate identical, function-
ally similar, and/or structurally similar elements. The
drawing in which an element first appears is indicated by
the leftmost digit(s) in the corresponding reference
number.

DETAILED DESCRIPTION OF THE INVENTION

A. Example Software Components of a System in Ac-
cordance with an Embodiment of the Present Invention

[0031] FIG. 2 depicts software components of a com-
puter system 200 in accordance with an embodiment of
the present invention. As shown in FIG. 2, system 200
includes an application 202, a graphics content resizing/
rendering component 204, and graphics functions 206.
It is to be understood that each of these software com-
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ponents is stored in memory within or accessible by com-
puter system 200 and is configured to be executed by
hardware components of computer system 200. Exam-
ple hardware components of computer system 200 are
described in detail below in reference to FIG. 13.
[0032] Application 202 is a software application, such
as a video game application, that is executed by compu-
ter system 200. Graphics functions 206 are software
functions of computer system 200 that are accessible to
application 202 during run-time and that assist applica-
tion 202 in rendering application-related graphics infor-
mation to a display within computer system 200. Graph-
ics functions 206 may comprise, for example, one or more
functions of an application programming interface (API)
such as Microsoft® Direct® or OpenGL®. Graphics con-
tent resizing/rendering component 204 is a software
component thatis installed on computer system 200 prior
to execution of application 202. Graphics content resiz-
ing/rendering component 204 may be installed on com-
puter system 200 together with application 202, or inde-
pendent of it.

[0033] Application 202 is programmed such that, dur-
ing execution, it issues function calls to graphics func-
tions 206. The interaction of application 202 with graphics
functions 206 is well-known in the art. However, in ac-
cordance with an embodiment of the present invention,
certain function calls issued by application 202 are inter-
cepted by graphics content resizing/rendering compo-
nent 204. In response to intercepting these function calls,
graphics content resizing/rendering component 204 is-
sue modified versions of the intercepted function calls
and/or new function calls to graphics functions 206.
[0034] As will be discussed in more detail herein,
graphics content resizing/rendering component 204 is
configured to intercept one or more function calls that are
issued by application 202 to cause application-related
graphics content to be rendered to a display area of a
display device. Graphics contentresizing/rendering com-
ponent 204 is further configured to issue modified ver-
sions of the intercepted function calls and/or new function
calls to cause the graphics content being rendered to the
display area to be resized such that the graphics content
is rendered to only a first portion of the display area,
wherein the first portion of the display area may be small-
er than the display area. Additionally, graphics content
resizing/rendering component 204 is configured to issue
new function calls that cause additional graphics content,
such as one or more advertisements, to be rendered to
one or more additional portions of the display area. Each
of the additional portion(s) of the display area may be
either overlapping or non-overlapping with respect to the
first portion of the display area.

[0035] In oneimplementation of the present invention,
in order to facilitate interception of function calls, graphics
content resizing/rendering component 204 comprises
one or more emulated versions of certain graphics func-
tions 206. A particular example of the emulation of graph-
ics functions 206 will now be described with reference to



7 EP 2 439 696 B1 8

FIGS. 3 and 4.

[0036] FIG. 3illustrates a conventional software archi-
tecture 300 for a personal computer (PC). As shown in
FIG. 3, software architecture 300 includes an application
302 executing on the PC. The PC may be, for example,
a Microsoft® Windows®-based PC, and the application
may be, for example, a 32-bit Microsoft® Windows® ap-
plication.

[0037] During execution, application 302 issues func-
tion calls to a graphics API 304 in a well-known manner.
Graphics API 304 comprises a series of libraries that are
accessible to application 302 in PC memory and that in-
clude functions that may be called by application 302 for
rendering and displaying graphics information. Graphics
API 304 may be, for example, a Microsoft® Direct3D®
API or an OpenGL® API. In response to receiving the
function calls from application 302, graphics API 304 de-
termines if such functions can be executed by graphics
hardware 308 within the PC. If so, graphics API 304 is-
sues commands to a device driver interface (DDI) 306
for graphics hardware 308. DDI 306 then processes the
commands for handling by the graphics hardware 308.

[0038] In contrast to the conventional software archi-
tecture illustrated in FIG. 3, FIG. 4 illustrates a software
architecture 400 that includes emulated graphics librar-
ies in accordance with an embodiment of the present
invention. As shown in FIG. 4, graphics content resizing/
rendering component 204 has been "inserted" between
application 302 and graphics APl 304. This may be
achieved by emulating one or more graphics libraries
within graphics APl 304. As a result, certain function
calls issued by application 302 are received by graphics
content resizing/rendering component 204 rather than
graphics API 304. Graphics content resizing/rendering
component 204 then issues modified versions of the in-
tercepted function calls and/or new function calls to
graphics API 304, where they are handled in a conven-
tional manner.

[0039] Depending on the operating system, emulating
a genuine graphics API can be achieved in various ways.
One method for emulating a genuine graphics APl is file
replacement. For example, since both DirectX® and
OpenGL® APIs are dynamically loaded from a file, em-
ulation can be achieved by simply replacing the pertinent
file (for example, OpenGL.dll for OpenGL® and d3dX.dlI
for DirectX® where X is the DirectX® version). Alterna-
tively, the DLL can be replaced with a stub DLL having
a similar interface that implements a pass-through call
to the original DLL for all functions but the functions to
be intercepted.

[0040] An alternative method for intercepting function
calls to the graphics API is to use the Detours hooking
library published by Microsoft® Corporation of Redmond,
Washington. Hooking may also be implemented at the
kernel level. Kernel-level hooking may include the use of
an operating system (OS) ready hook that generates a
notification when a particular API is called. Another tech-
nique is to replace existing OS routines by changing a
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pointer in an OS API table to a hook routine pointer, and
optionally chaining the call to the original OS routine be-
fore and/or after the hook logic execution. Another pos-
sible method is an API-based hooking technique that in-
jects a DLL into any process that is being loaded by set-
ting a global system hook or by setting a registry key to
load sucha DLL. Such injection is performed only to have
the hook function running in the address space. While
the OSloads suchaDLL, a DLL initialization code chang-
esadesired DLL dispatch table. Changing the table caus-
es a pointer to the original APl implementation to point
to the interception DLL implementation for a desired API,
thus hooking the API. Note that the above-describing
hooking techniques are presented by way of example
and are not intended to limit the present invention. Other
methods andtools for intercepting function calls to graph-
ics APIs are known to persons skilled in the relevant art

(s)-

B. Example Methods for Dynamically Modifying Graphics
Content Rendered by an Executing Software Application
in Accordance with Embodiments of the Present Inven-
tion

[0041] FIG. 5 depicts a flowchart 500 of a method for
dynamically modifying graphics content rendered by an
executing software application in accordance with an em-
bodiment of the present invention. The method of flow-
chart 500 is described herein by way of example only
and is not intended to limit the present invention. Further-
more, although the steps of flowchart 500 will described
herein with reference to the software components of sys-
tem 200 of FIG. 2, persons skilled in the relevant art(s)
will readily appreciate that the method need not be im-
plemented using such components.

[0042] The method of flowchart 500 begins atstep 502,
in which application 202 issues one or more function calls
that are configured to cause graphics content associated
with the application to be rendered to a display area on
a display device. Depending on the implementation, the
display area may be defined such that it occupies the
entire screen of a display device or only a portion thereof.
In accordance with one implementation, application 202
comprises a video game application and the graphics
content associated with application 202 comprises a 2D
or 3D scene associated with the game.

[0043] At step 504, graphics content resizing/render-
ing component 204 intercepts the function call(s) issued
by application 202. Various methods by which graphics
content resizing/rendering component 204 may intercept
such function call(s), such as various types of APl emu-
lation and hooking, are discussed above in Section A,
and thus will not be repeated here for the sake of brevity.
[0044] Atstep 506, responsive tointercepting the func-
tion call(s) issued by application 202, graphics content
resizing/rendering component 204 issues one or more
modified versions of the intercepted function call(s)
and/or one or more new function calls to cause the graph-



9 EP 2 439 696 B1 10

ics content associated with the software application to
be rendered to a first portion of the display area. The first
portion of the display area may be smaller than the dis-
play area.

[0045] At step 508, graphics content resizing/render-
ing component 204 renders additional graphics content
into one or more additional portions of the display area.
Each of the additional portion(s) of the display area may
be either overlapping or non-overlapping with respect to
the first portion of the display area. In one implementa-
tion, the additional graphics content comprises one or
more advertisements. The additional graphics content
may be stored locally with respect to system 200 or may
be made available by a remote entity via a network, such
as the Internet. For example, a remote entity such as an
ad server may make graphics-based advertising content
available to graphics content resizing/rendering compo-
nent 204 via an Internet connection. However, these ex-
amples are notintended to limit the present invention and
any type of graphics content from any source may be
rendered into the one or more additional portions of the
display area in step 508.

[0046] Specific methods for implementing the general
method of flowchart 500 of FIG. 5 in a computer system
that uses Microsoft® Direct3D® graphics libraries will
now be described with reference to FIGS. 6 through 12.
These specific methods are presented herein by way of
example only, and are not intended to limit the present
invention.

[0047] FIGS. 6 and 7 illustrate flowcharts 600 and 700,
respectively, of a first specific method for performing the
general method of flowchart 500. Flowchart 600 de-
scribes steps that occur when application 202 issues a
Direct3D® SetViewport call to specify the size and loca-
tion of arectangular viewport to which a scene associated
with application 202 is to be rendered. The issuance of
the SetViewport call is shown at step 602.

[0048] At step 604, graphics content resizing/render-
ing component 204 hooks the SetViewport call. At step
606, graphics content resizing/rendering component 204
modifies the SetViewport call to change the size and lo-
cation of the rectangular viewport to which the scene is
to be rendered. The size and location may be changed
such that the rectangular viewport covers only a portion
of the viewport defined by the original SetViewport call.
At step 608, graphics content resizing/rendering compo-
nent204 issues the modified SetViewport call to graphics
functions 206, where it is handled in a conventional man-
ner.

[0049] Subsequent to the performance of the steps of
flowchart 600 of FIG. 6, application 202 performs steps
necessary to render a scene to the viewport defined by
the modified SetViewport call. These steps include first
issuing a Direct3D® BeginScene call, then issuing a
number of Direct3D® function calls to cause the scene
to be rendered (such as SetTexture, DrawPrimitive, or
various other Direct3D® function calls), and finally issu-
ing a Direct3D® EndScene call. After this, application
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202 issues a Direct3D® Present call to cause the scene
to be presented from a buffer to a display device.
[0050] Flowchart 700 describes steps that occur when
application 202 issues the Present call. The issuance of
the Present call by application 202 is shown at step 702.
At step 704, graphics content resizing/rendering compo-
nent 204 hooks the Present call. At step 706 through 712,
responsive to hooking the Present call, graphics content
resizing/rendering component 204 performs steps to
render additional graphics content into a new viewport.
In particular, at step 706, graphics content resizing/ren-
dering component 204 issues a BeginScene call. At step
708, graphics content resizing/rendering component 204
issues a SetViewport call to define a new viewport to
which additional graphics content is to be rendered. This
new viewport may be either overlapping or non-overlap-
ping with respect to the viewport defined in step 608 of
FIG. 6. At step 710, graphics content resizing/rendering
component 204 draws the additional graphics content
into the viewport defined in step 708. At step 712, graph-
ics content resizing/rendering component 204 issues an
EndScene call.

[0051] At decision step 714, it is determined whether
an additional area is needed to display further additional
graphics content. If so, then steps 706 through 712 are
repeated to create another viewport and to render the
further additional graphics content into the new viewport.
However, if no additional area is needed, then graphics
content resizing/rendering component 204 calls the
Present function to cause the modified scene, which now
includes at least one additional viewport including addi-
tional graphics content, to be presented to the display
area.

[0052] FIG. 8 depicts an example display area 800 to
which graphics content has been presented in accord-
ance with the method of flowcharts 600 and 700. As
shownin FIG. 8, an application-related scene is rendered
to a rectangular viewport 802 within display area 800
rather than to the entirety of display area 800. This is due
to the modification of an original SetViewport call issued
by application 202, as described above in reference to
flowchart 600 of FIG. 6. As also shown in FIG. 8, addi-
tional graphics content has been rendered to two addi-
tional viewports that are located within display area 800.
In particular, additional graphics elements 810 and 812
have been rendered to a first additional viewport 804 and
additional graphics elements 814, 816 and 818 have
been rendered to a second additional viewport 806. The
creation of these additional viewports and the drawing of
graphics content thereto occur responsive to the hooking
of a Present call issued by application 202 as described
above in reference to flowchart 700 of FIG. 7. The appli-
cation-related scene rendered to viewport 802 may com-
prise a scene associated with a video game application
and the additional graphics elements rendered to view-
ports 804 and 806 may comprise advertisements, al-
though the invention is not so limited.

[0053] Persons skilled in the relevant art(s) will appre-
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ciate that the foregoing methods of flowcharts 600 and
700 may be modified to conform to a manner in which
application 202 is programmed. For example, application
202 may not be programmed to issue a SetViewport call
(as described above in reference to step 602 of flowchart
600) but may instead use a default viewport that occupies
the entirety of a display area. In this case, rather than
hooking a SetViewport call issued by application 202,
graphics content resizing/rendering component 204
may, for example, hook a Direct3D® CreateDevice call
and then, responsive to hooking the CreateDevice call,
issue a SetViewport function call that defines a rectan-
gular portion of the display area to which a scene asso-
ciated with application 202 is to be rendered.

[0054] In another alternative implementation of flow-
charts 600 and 700, graphics content resizing/rendering
component 204 does not define a new viewport for dis-
playing additional graphics content during step 708, but
instead defines the new viewport responsive to the hook-
ing of the original SetViewport function call in step 604.
In a still further alternative implementation, graphics con-
tent resizing/rendering component 204 defines the new
viewport responsive to the hooking of a CreateDevice
function call by application 202.

[0055] FIGS. 9 and 10 illustrate flowcharts 900 and
1000, respectively, of another specific method for per-
forming the general method of flowchart 500. Flowchart
900 describes steps that occur when application 202 is-
sues a Direct3D® initialization call, such as a
Direct3DCreate call. The issuance of the initialization call
is shown at step 902.

[0056] At step 904, graphics content resizing/render-
ing component 204 hooks the initialization call. At step
906, graphics content resizing/rendering component 204
issues a Direct3D® SetRenderTarget call to cause
graphics content associated with the application to be
rendered to a buffer identified by graphics content resiz-
ing/rendering component 204 rather than to a location
identified by application 202 or to a default location.
[0057] Subsequent to the performance of the steps of
flowchart 900 of FIG. 9, application 202 performs neces-
sary to render a scene to the buffer identified by the Se-
tRenderTarget call (without being aware it is rendering
to the buffer identified by the SetRenderTarget call).
These steps include first issuing a Direct3D® Begin-
Scene call, then issuing a number of Direct3D® function
calls to cause the scene to be rendered (such as Set-
Texture, DrawPrimitive, or various other Direct3D® func-
tion calls), and finally issuing a Direct3D® EndScene call.
After this, application 202 issues a Direct3D® Present
call to cause the scene to be presented from a buffer to
the display area.

[0058] Flowchart 1000 describes steps that occur
when application 202 issues the Present call. The issu-
ance of the Present call by application 202 is shown at
step 1002. At step 1004, graphics content resizing/ren-
dering component 204 hooks the Present call. At step
1006, responsive to hooking the Present call, graphics
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content resizing/rendering component 204 issues a Be-
ginScene call. At step 1008, graphics content resizing/
rendering component 204 defines a rectangular sprite
that may have smaller dimensions than the dimensions
of the rectangular display area. At step 1010, graphics
content resizing/rendering component 204 issues a
Direct3D® DrawSprite call to cause a sprite having the
dimensions defined in step 1008 to be drawn to a spec-
ified location in the display area using the texture identi-
fied by the SetRenderTarget call issued in step 906 of
flowchart 900 of FIG. 9.

[0059] At step 1012 through 1016, graphics content
resizing/rendering component 204 performs steps to
render additional graphics content into a new viewport
within the display area. In particular, at step 1012, graph-
ics content resizing/rendering component 204 issues a
SetViewport call to define a viewport within the display
area to which additional graphics content is to be ren-
dered. This new viewport may be either overlapping or
non-overlapping with respect to the sprite drawn to the
display area in step 1008. At step 1014, graphics content
resizing/rendering component 204 draws the additional
graphics content into the viewport defined in step 1012.
At decision step 1016, it is determined whether an addi-
tional area within the display area is needed to display
further additional graphics content. If so, then steps 1012
through 1014 are repeated to create another viewport
within the display area and to render the further additional
graphics content into the new viewport.

[0060] However, if no additional area is needed, then
graphics content resizing/rendering component 204 is-
sues an EndScene call as shown at step 1018. At step
1020, graphics content resizing/rendering component
204 calls the Present function to cause the modified
scene, which now includes the sprite drawn in step 1008
and at least one viewport including additional graphics
content, to be presented to the display area.

[0061] FIG. 11 illustrates a flowchart 1100 of a further
specific method for performing the general method of
flowchart 500. Flowchart 1100 describes steps thatoccur
when application 202 issues a Direct3D® Present call.
The issuance of the Present call is shown at step 1102.
At the time of the issuance of the Present call, a rendered
scene associated with application 202 is ready to be pre-
sented into the display area.

[0062] Atstep 1104, graphics content resizing/render-
ing component 204 hooks the Present call. At step 1106,
responsive to hooking the Present call, graphics content
resizing/rendering component 204 obtains a back buffer
associated with application 202 and resizes it by stretch-
ing it to another render target having a desired size. The
new render target is then used as the back buffer for
application 202 and graphics content resizing/rendering
component 304 to render the additional content and/or
advertising.

[0063] Atstep 1106, graphics content resizing/render-
ing component 204 draws the additional graphics content
into the new render target/back buffer. Finally, at step
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1108, graphics content resizing/rendering component
204 calls Present to draw the modified back buffer to the
display area.

[0064] FIG. 12 illustrates a flowchart 1200 of a further
specific method for performing the general method of
flowchart 500. Flowchart 1200 describes steps that occur
when application 202 issues a Direct3D® CreateDevice
call. Application 202 issues the CreateDevice call to cre-
ate a new graphics device and to specify a window in
which the new graphics device should render its graph-
ics. The issuance of the CreateDevice call is shown at
step 1202.

[0065] At step 1204, graphics content resizing/render-
ing component 204 hooks the CreateDevice call. At step
1206, responsive to hooking the CreateDevice call,
graphics content resizing/rendering component 204 cre-
ates an alternate window of a modified size which is con-
figured to be a child of the window specified for applica-
tion 202. As a result, application 202 executes in a win-
dow mode rather than a full-screen mode. At step 1208,
graphics contentresizing/rendering component 204 uses
the newly-created window as the render target for the
real DirectX device. At step 1210, graphics content re-
sizing/rendering component 204 creates one or more ad-
ditional windows within the remaining portions of the dis-
play area for the purpose of rendering additional graphics
content. These additional windows may be used for ex-
ample for the purpose of rendering advertising content.

C. Dynamic Pointer Image Repositioning in Accordance
with an Embodiment of the Present Invention

[0066] As described above, an embodiment of the
present invention dynamically resizes graphics content
rendered by a software application, such as a video game
application, to facilitate the rendering of additional graph-
ics content, such as advertisements, to a portion of a
display area that would otherwise have been occupied
by the application-related graphics content. When such
a technique is applied to a software application that al-
lows a user to interact with objects within the display area
using a pointer device (e.g., a mouse, keyboard, or any
other I/O device capable of controlling a pointer), special
care must be taken to ensure that the pointer image is
displayed in the appropriate position and that the appli-
cation receives pointer coordinates back from I/O ele-
ments in a position that will allow regular control of the
application by the user. In particular, special care must
be taken to ensure that the pointer image is displayed in
an appropriate position within the resized application
scene as opposed to the position at which the pointer
image would normally have been displayed prior to re-
sizing.

[0067] For applications that render the pointer image
along with all the other objects rendered within a scene,
the position of the pointerimage is automatically adjusted
when a scene rendered by the application is resized in
accordance with one of the foregoing methods. However,
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when the display of the pointer image is managed by an
entity outside of the application, such as by an operating
system, a separate method must be used to reposition
the pointer image to adjust for the resizing of the appli-
cation scene. Such a method will now be described.
[0068] FIG. 13 depicts the software components of a
system 1300 configured to dynamically resize graphics
content rendered by a software application and to dy-
namically reposition a pointer image associated with the
application-related graphics content. As shown in FIG.
13, system 1300 includes an application 1302, graphics
content resizing/rendering component 1304, and graph-
ics functions 1306. These elements function in substan-
tially the same manner as application 202, graphics con-
tent resizing/rendering component 204, and graphics
function 206, respectively, to dynamically resize graphics
content associated with application 1302.

[0069] As further shown in FIG. 13, system 1300 also
includes a pointer event capture component 1308. As
will be described in more detail below, pointer event cap-
tures component 1308 is configured to operate in con-
junction with graphics content resizing/rendering compo-
nent 1304 to reposition a pointer image within a display
area to account for the resizing of the application-related
graphics content. The manner in which these compo-
nents operate to reposition the pointer image will now be
described in reference to flowchart 1400 of FIG. 14.
[0070] The method of flowchart 1400 begins at step
1402, in which a pointer event occurs. The pointer event
may comprise, for example, a function call issued by an
operating system within system 1300. The function call
may be issued responsive to the receipt of input from a
pointing device within or attached to system 1300.
[0071] Atstep 1404; pointer event capture component
1308 captures the pointer event. To this end, pointer
event capture component 1308 may include a low-level
pointer hook. Where the operating systemis a Microsoft®
Windows® operating system, the pointer hook may be
set using a function such as SetWindowsHookEx. How-
ever, this approach is described by way of example only,
and is not intended to be limiting. Many other techniques
well-known to persons skilled in the relevant art(s) may
be used to capture the pointer event.

[0072] Responsive to the capture of the pointer event,
pointer event capture component performs several func-
tions. In particular, at step 1406, pointer event capture
component 1308 saves the current position of the pointer
image as determined by the operating system. At deci-
sion step 1408, pointer event capture component 1308
determines if the pointer image maintained by the oper-
ating system is new or has changed as a result of the
pointer event. If the pointerimage is not new and has not
changed as a result of the pointer event, then processing
proceeds to step 1412. However, if the pointer image is
new or has changed as a result of the pointer event, then
pointer event capture component 1308 converts the
pointerimage to abitmap ortexture and saves itas shown
at step 1410. This may be achieved in a Microsoft® Win-
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dows® environment, for example, by capturing a mouse
cursor using an HCURSOR handle and obtaining an as-
sociated bitmap from the device context (DC) of the sys-
tem. Processing then proceeds to step 1412, during
which pointer event capture component 1308 disables
the normal display of the pointer image by the operating
system.

[0073] Atstep 1414, graphics content resizing/render-
ing component 1304 uses the current position of the
pointer image that was saved by pointer event capture
component 1308 to calculate a new position for the point-
er image within the resized application-related scene. At
step 1416, graphics content resizing/rendering compo-
nent 1304 then draws the bitmap or texture representa-
tion of the pointer image saved by pointer event capture
component 1308 to the new position within the resized
application-related scene. Steps 1414 and 1416 may be
performed by graphics resizing/rendering component
1304 responsive to intercepting a Present call from ap-
plication 1302.

[0074] In one embodiment of the present invention,
pointer event capture component 1308 is configured to
perform steps 1406 through 1412 as described above
onlywhenitis determined that the captured pointer event
is a pointer movement event.

[0075] The result of the foregoing method is that the
display of a pointer image associated with application
1302 is bounded with the resized area defined by graph-
ics content resizing/rendering component 1304 for dis-
playing an application-related scene.

[0076] An alternative embodiment of the present in-
vention includes the foregoing functionality butin another
mode of operation also supports pointer-based interac-
tion with the additional graphics content rendered by
graphics content resizing/rendering component 1304.
Such additional graphics content may comprise, for ex-
ample, an interactive or "clickable" advertisement.
[0077] In accordance with this further embodiment, re-
sponsive to a user providing some predetermined input
(such as pressing a particular combination of keys),
graphics content resizing/rendering component 1304 en-
ters an "interactive" mode in which the original position
of the pointer image is not translated to a new position
in the manner described above. In addition, the pointer
image presented to the user may optionally be changed
from what would have normally been presented to the
user responsive to the user providing the predetermined
input. This new pointer image may be used to indicate
to the user that he/she has entered a different mode of
interaction. While in the aforementioned interactive
mode, when pointer event capture component 1308 cap-
tures a pointer movement event, graphics content resiz-
ing/rendering component 1304 displays the pointer im-
age in its original position, without conversion to a new
pointer image location. Furthermore when pointer event
capture component 1308 captures a pointer click event,
graphics content resizing/rendering component 1304 no-
tifies an additional component and, based on this notifi-
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cation, the additional component performs one or more
additional functions. For example, in an embodiment in
which the additional component is an Internet browser,
the one or more additional functions may include pre-
senting a Web page in a new window that pertains to the
advertised product or service.

D. Example Computer System

[0078] FIG. 15 depicts an exemplary computer system
1500 that may be used to implement computer system
200 of FIG. 2 or computer system 1300 of FIG. 13. Com-
puter system 1500 may comprise a general-purpose
computing device, such as a conventional personal com-
puter, an interactive entertainment computer or electron-
icdevice, such as avideo game console, a cellularphone,
personal digital assistant, or any other device that is ca-
pable of executing software applications and displaying
associated application-generated graphics information
to an end-user. Computer system 1500 is configured to
perform the functions of system 200 of FIG. 2 or computer
system 1300 of FIG. 13 as described elsewhere herein.
[0079] AsshowninFIG. 15, example computer system
1500 includes a processor 1504 for executing software
routines. Although a single processor is shown for the
sake of clarity, computer system 1500 may also comprise
a multi-processor system. Processor 1504 is connected
to a communication infrastructure 1502 for communica-
tion with other components of computer system 1500.
Communication infrastructure 1502 may comprise, for
example, a communications bus, cross-bar, or network.
[0080] Computer system 1500 further includes a main
memory 1506, such as arandom access memory (RAM),
and a secondary memory 1512. Secondary memory
1512 may include, for example, a hard disk drive 1522
and/or a removable storage drive 1524, which may com-
prise afloppy disk drive, a magnetic tape drive, an optical
disk drive, or the like. Removable storage drive 1524
reads from and/or writes to aremovable storage unit 1550
in a well known manner. Removable storage unit 1550
may comprise a floppy disk, magnetic tape, optical disk,
or the like, which is read by and written to by removable
storage drive 1524. As will be appreciated by persons
skilled in the relevant art(s), removable storage unit 1550
includes a computer usable storage medium having
stored therein computer software and/or data.

[0081] In an alternative implementation, secondary
memory 1512 may include other similar means for allow-
ing computer programs or other instructions to be loaded
into computer system 1500. Such means can include,
for example, a removable storage unit 1560 and an in-
terface 1526. Examples of aremovable storage unit 1560
and interface 1526 include a program cartridge and car-
tridge interface (such as that found in video game con-
sole devices), a removable memory chip (such as an
EPROM or PROM) and associated socket, and other re-
movable storage units 1560 and interfaces 1526 which
allow software and data to be transferred from the re-
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movable storage unit 1560 to computer system 1500.
[0082] Computer system 1500 also includes at least
one communication interface 1514. Communication in-
terface 1514 allows software and data to be transferred
between computer system 1500 and external devices via
a communication path 1570. In particular, communica-
tion interface 1514 permits data to be transferred be-
tween computer system 1500 and a data communication
network, such as a public data or private data communi-
cation network. Examples of communication interface
1514 can include a modem, a network interface (such as
Ethernet card), a communication port, and the like. Soft-
ware and data transferred via communication interface
1514 are in the form of signals which can be electronic,
electromagnetic, optical or other signals capable of being
received by communication interface 1514. These sig-
nals are provided to the communication interface via
communication path 1570.

[0083] As shown in FIG. 15, computer system 1500
further includes a display interface 1508 which performs
operations for rendering images to an associated display
1530 and an audio interface 1510 for performing opera-
tions for playing audio content via associated speaker(s)
1540.

[0084] As used herein, the term "computer program
product" may refer, in part, to removable storage unit
1550, removable storage unit 1560, a hard disk installed
in hard disk drive 1522, or a carrier wave carrying soft-
ware over communication path 1570 (wireless link or ca-
ble) to communication interface 1514. A computer use-
able medium can include magnetic media, optical media,
or other recordable media, or media that transmits a car-
rier wave or other signal. These computer program prod-
ucts are means for providing software to computer sys-
tem 1500.

[0085] Computer programs (also called computer con-
trol logic) are stored in main memory 1506 and/or sec-
ondary memory 1512. Computer programs can also be
received via communication interface 1514. Such com-
puter programs, when executed, enable the computer
system 1500 to perform one or more features of the
present invention as discussed herein. In particular, the
computer programs, when executed, enable the proces-
sor 1504 to perform features of the present invention.
Accordingly, such computer programs represent control-
lers of the computer system 1500.

[0086] Software for implementing the present inven-
tion may be stored in a computer program product and
loaded into computer system 1500 using removable stor-
age drive 1524, hard disk drive 1522, or interface 1526.
Alternatively, the computer program product may be
downloaded to computer system 1500 over communica-
tions path 1570. The software, when executed by the
processor 1504, causes the processor 1504 to perform
functions of the invention as described herein.
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E. Conclusion

[0087] While various embodiments of the present in-
vention have been described above, it should be under-
stood that they have been presented by way of example
only, and not limitation. It will be understood by those
skilled in the relevant art(s) that various changes in form
and details may be made therein without departing from
the scope of the invention as defined in the appended
claims. Accordingly, the breadth and scope of the present
invention should not be limited by any of the above-de-
scribed exemplary embodiments, but should be defined
only in accordance with the following claims.

Claims

1. A method for dynamically modifying graphics con-
tent associated with an executing software applica-
tion (302), comprising:

intercepting (504) one or more first function calls
issued by the software application (302), the one
or more first function calls (502) issued by the
software application being configured to cause
graphics content associated with the software
application to be rendered to a display area;
characterised in that the method further com-
prises:

responsive to intercepting the one or more
first function calls from the software appli-
cation, issuing (506) one or more second
function calls configured to cause the
graphics content associated with the soft-
ware application to be rendered to a first
portion of the display area that is smaller
than the display area.

2. The method of claim 1, wherein the graphics content
associated with the software application comprises
a scene associated with a video game application.

3. The method of claim 1, further comprising rendering
additional graphics content into a second portion of
the display area.

4. The method of claim 3, wherein rendering the addi-
tional graphics content into the second portion of the
display area comprises rendering one or more ad-
vertisements into the second portion of the display
area.

5. The method of claim 1, wherein intercepting (504)
the one or more first function calls comprises inter-
cepting a first function call configured to define a first
viewport having a size and location corresponding
to the size and location of the display area; and
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wherein issuing (506) the one or more second func-
tion calls comprises issuing a second function call
configured to define the first viewport as having a
size and location corresponding to the size and lo-
cation of the first portion of the display area.

The method of claim 5, further comprising rendering
additional graphics content into a second portion of
the display area by:

intercepting a third function call configured to
present a scene to a display, wherein the scene
includes graphics content rendered to the first
viewport;

issuing a fourth function call configured to define
a second viewport having a size and location
corresponding to the size and location of the
second portion of the display area;

rendering the additional graphics content to the
second viewport; and

issuing a fifth function call configured to present
ascene to adisplay, wherein the scene includes
the graphics content rendered to the first view-
port and the additional graphics content ren-
dered to the second viewport.

The method of claim 1, wherein intercepting the one
or more first function calls comprises intercepting a
first function call configured to create a graphics de-
vice; and

wherein issuing the one or more second function
calls comprises issuing a second function call con-
figured to define afirst viewport to which the graphics
content associated with the software application is
to be rendered and issuing a third function call con-
figured to define a second viewport to which the ad-
ditional graphics content is to be rendered.

The method of claim 1, wherein intercepting the one
or more first function calls comprises intercepting a
first function call; and

wherein issuing the one or more second function
calls comprises issuing a second function call con-
figured to identify a buffer into which a scene asso-
ciated with the software applicationis to be rendered.

The method of claim 8, further comprising rendering
additional graphics content into a second portion of
the display area by:

intercepting a third function call configured to
present a scene to a display;

drawing the scene into the first portion of the
display area using the buffer, the buffer repre-
senting a rendered scene associated with the
software application;

issuing a fourth function call configured to define
a viewport having a size and location corre-

10

15

20

25

30

35

40

45

50

55

1"

10.

1.

12.

13.

14.

sponding to the size and location of the second
portion of the display area;

rendering the additional graphics content to the
second viewport; and

issuing a fifth function call configured to present
a scene to adisplay, wherein the scene includes
the scene drawn into the first portion of the dis-
play area and the additional graphics content
rendered to the viewport.

The method of claim 1, wherein issuing the one or
more second function calls configured to cause the
graphics content associated with the software appli-
cation to be rendered to the first portion of the display
area comprises:

obtaining a back buffer associated with the soft-
ware application; and

resizing the back buffer by stretching it to a
render target having a desired size.

The method of claim 10, further comprising rendering
additional graphics content into a second portion of
the display area by:

rendering additional graphics content into areas
of the resized back buffer that are not occupied
by the graphics content associated with the soft-
ware application as a result of the resizing.

The method of claim 1, wherein issuing the one or
more second function calls configured to cause the
graphics content associated with the software appli-
cation to be rendered to the first portion of the display
area comprises:

creating a resized window as a child of awindow
associated with the software application; and
using the resized window as a render target.

The method of claim 12, further comprising rendering
additional graphics content into a second portion of
the display area by:

creating additional child windows for display of
the additional graphics content.

The method of claim 1, further comprising:

intercepting one or more function calls config-
ured to display a pointer image to a first position
within the display area; and

drawing a representation of the pointer image
to a second position within the display area,
wherein the second position is within the first
portion of the display area and is determined
based on the first position.
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15. The method of claim 14, further comprising:

16.

17.

18.

19.

responsive to intercepting the one or more func-
tion calls, converting the pointer image to a bit-
map or texture representation of the pointer im-
age.

A computer program product comprising a compu-
ter-readable medium having computer program logic
recorded thereon arranged to put into effect the
method of any of claims 1-15.

A system (200), comprising:

a software application (202) that issues one or
more first function calls that are configured to
cause graphics content associated with the soft-
ware application to be rendered to a display ar-
ea,

characterised in that the system further com-
prises:

a graphics content resizing/rendering com-
ponent (204) thatintercepts the one or more
first function calls and, in response to inter-
cepting the one or more first function calls,
issues one or more second function calls
configured to cause the graphics content
associated with the software application to
be rendered to a first portion of the display
area that is smaller than the display area.

The system of claim 17, wherein the graphics content
resizing/rendering component (204) is further con-
figured to render additional graphics content into a
second portion of the display area.

The system of claim 17, wherein the additional
graphics content comprises advertising content.

Patentanspriiche

1.

Verfahren zum dynamischen Modifizieren eines gra-
fischen Inhalts, welcher einer ausfiihrenden Soft-
ware-Anwendung (302) zugeordnet ist, umfassend:

Abfangen (504) eines oder mehrerer erster
Funktionsaufrufe, welche von der Software-An-
wendung (302) ausgegeben werden, wobei der
eine oder die mehreren von der Software-An-
wendung ausgegebenen ersten Funktionsauf-
rufe (502) dazu eingerichtet sind, dafirr zu sor-
gen,

dass ein der Software-Anwendung zugeordne-
ter grafischer Inhalt auf einer Anzeigenflache
gerendert wird;

dadurch gekennzeichnet, dass das Verfahren

10

15

20

25

30

35

40

45

50

55

12

ferner umfasst:

ansprechend auf das Abfangen des einen
oder der mehreren ersten Funktionsaufrufe
der Software-Anwendung, Ausgeben (506)
eines oder mehrerer zweiter Funktionsauf-
rufe, welche dazu eingerichtet sind, dafir
zu sorgen, dass der der Software-Anwen-
dung zugeordnete grafische Inhalt auf ei-
nem ersten Abschnitt der Anzeigenflache
gerendert wird, der kleiner ist als die Anzei-
genflache.

Verfahren nach Anspruch 1, wobei der der Software-
Anwendung zugeordnete grafische Inhalt eine Sze-
ne umfasst, welche einer Videospiel-Anwendung zu-
geordnet ist.

Verfahren nach Anspruch 1, ferner umfassend ein
Rendern eines zusatzlichen grafischen Inhalts auf
einem zweiten Abschnitt der Anzeigenflache.

Verfahren nach Anspruch 3, wobei das Rendern des
zusatzlichen grafischen Inhalts auf dem zweiten Ab-
schnitt der Anzeigenflache ein Rendern eines oder
mehrerer Werbeinhalte auf dem zweiten Abschnitt
der Anzeigenflache umfasst.

Verfahren nach Anspruch 1, wobei das Abfangen
(504) des einen oder der mehreren ersten Funkti-
onsaufrufe ein Abfangen eines ersten Funktionsauf-
rufs umfasst, welcher dazu eingerichtetist, ein erstes
Ansichtsfenster zu definieren, welches eine GroRRe
und Position aufweist, welche der GroRe und der
Position der Anzeigenflache entsprechen; und wo-
bei das Ausgeben (506) des einen oder der mehre-
ren zweiten Funktionsaufrufe ein Ausgeben eines
zweiten Funktionsaufrufs umfasst, welcher dazu ein-
gerichtetist, das erste Ansichtsfenster so zu definie-
ren, dass es eine Grof3e und Position aufweist, wel-
che der Grolke und der Position des ersten Ab-
schnitts der Anzeigenflache entsprechen.

Verfahren nach Anspruch 5, ferner umfassend ein
Rendern eines zusatzlichen graphischen Inhalts auf
einem zweiten Abschnitt der Anzeigenflache durch:

Abfangen eines dritten Funktionsaufrufs, wel-
cher dazu eingerichtet ist, eine Szene auf einer
Anzeige zu prasentieren, wobei die Szene einen
grafischen Inhalt umfasst, welcherin dem ersten
Ansichtsfenster gerendert wird;

Ausgeben eines vierten Funktionsaufrufs, wel-
cher dazu eingerichtet ist, ein zweites Ansichts-
fenster zu definieren, welches eine Grofte und
eine Position aufweist, welche der GroRe und
der Position des zweiten Abschnitts auf der An-
zeigenflache entspechen;
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Rendern des zusatzlichen grafischen Inhalts in
dem zweiten Ansichtsfenster; und

Ausgeben eines flinften Funktionsaufrufs, wel-
cher dazu eingerichtet ist, eine Szene auf einer
Anzeige zu prasentieren, wobei die Szene den
grafischen Inhalt, welcher in dem ersten An-
sichtsfenster gerendert worden ist, und den zu-
satzlichen,in dem zweiten Ansichtsfenster ge-
renderten, grafischen Inhalt umfasst.

Verfahren nach Anspruch 1, wobei das Abfangen
des einen oder der mehreren ersten Funktionsauf-
rufe ein Abfangen eines ersten Funktionsaufrufs um-
fasst, welcher dazu eingerichtet ist, eine Grafik-Vor-
richtung zu erzeugen; und

wobei das Ausgeben des einen oder der mehreren
zweiten Funktionsaufrufe ein Ausgeben eines zwei-
ten Funktionsaufrufs, welcher dazu eingerichtet ist,
ein erstes Ansichtsfenster zu definieren, in welchem
der der Software-Anwendung zugeordnete grafi-
sche Inhalt gerendert werden soll, und ein Ausgeben
eines dritten Funktionsaufrufs umfasst, welcher da-
zu eingerichtet ist, ein zweites Ansichtsfenster zu
definieren, in welchem der zusétzliche grafische In-
halt gerendert werden soll.

Verfahren nach Anspruch 1, wobei das Abfangen
des einen oder der mehreren ersten Funktionsauf-
rufe ein Abfangen eines ersten Funktionsaufrufs um-
fasst; und

wobei das Ausgeben des einen oder der mehreren
zweiten Funktionsaufrufe ein Ausgeben eines zwei-
ten Funktionsaufrufs umfasst, welcher dazu einge-
richtet ist, einen Puffer zu identifizieren, in welchen
eine der Software-Anwendung zugeordnete Szene
gerendert werden soll.

Verfahren nach Anspruch 8, ferner umfassend ein
Rendern eines zusatzlichen grafischen Inhalts in ei-
nem zweiten Abschnitt der Anzeigenflache durch:

Abfangen eines dritten Funktionsaufrufs, wel-
cher dazu eingerichtet ist, eine Szene auf einer
Anzeige zu prasentieren;

Zeichnen der Szene auf dem ersten Abschnitt
der Anzeigenflache unter Verwendung des Puf-
fers, wobei der Puffer eine der Software-Anwen-
dung zugeordnete gerenderte Szene reprasen-
tiert;

Ausgeben eines vierten Funktionsaufrufs, wel-
cher dazu eingerichtet ist, ein Ansichtsfenster
zu definieren, welches eine GroéflRe und eine Po-
sition aufweist, welche der GroR3e und der Posi-
tion des zweiten Abschnitts der Anzeigenflache
entsprichen;

Rendern des zusatzlichen grafischen Inhalts in
dem zweiten Ansichtsfenster; und

Ausgeben eines flinften Funktionsaufrufs, wel-
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cher dazu eingerichtet ist, eine Szene auf einer
Anzeige zu prasentieren, wobei die Szene die
Szene, welche auf dem ersten Abschnitt der An-
zeigenflache gezeichnet ist, und den zuséatzli-
chen, in dem Ansichtsfenster gerenderten, gra-
fischen Inhalt umfasst.

Verfahren nach Anspruch 1, wobei das Ausgeben
des einen oder der mehreren zweiten Funktionsauf-
rufe, welche dazu eingerichtet sind, dafiir zu sorgen,
dass der der Software-Anwendung zugeordnete
grafische Inhalt auf dem ersten Abschnitt der Anzei-
genflache gerendert wird, umfasst:

Erhalten eines der Software-Anwendung zuge-
ordneten Back-Puffers; und

Anpassen der GréRe des Back-Puffers, indem
er in ein Render-Ziel gestreckt wird, welches ei-
ne gewlinschte GroRe aufweist.

Verfahren nach Anspruch 10, ferner umfassend ein
Rendern eines zusatzlichen grafischen Inhalts in ei-
nem zweiten Abschnitt der Anzeigenflache durch:

Rendern eines zusatzlichen grafischen Inhalts
in Bereiche des grolRen-angepassten Back-Puf-
fers, welche nicht von dem der Software-An-
wendung zugeordneten grafischen Inhalt be-
setzt sind, als Ergebnis der GréRenanpassung.

Verfahren nach Anspruch 1, wobei das Ausgeben
des einen oder der mehreren zweiten Funktionsauf-
rufe, welche dazu eingerichtet sind, dafiir zu sorgen,
dass der der Software-Anwendung zugeordnete
grafische Inhalt in dem ersten Abschnitt der Anzei-
genflache gerendert wird, umfasst:

Erzeugen eines gréflenangepassten Fensters
als Kind eines der Software-Anwendung zuge-
ordneten Fensters; und

Verwenden des gréRenangepassten Fensters
als Render-Ziel.

Verfahren nach Anspruch 12, ferner umfassend ein
Rendern eines zusatzlichen grafischen Inhalts in ei-
nem zweiten Abschnitt der Anzeigenflache durch:

Erzeugen zusétzlicher Kind-Fenster zum Anzei-
gen des zusatzlichen grafischen Inhalts.

Verfahren nach Anspruch 1, ferner umfassend:

Abfangen eines oder mehrerer Funktionsaufru-
fe, welche dazu eingerichtet sind, ein Zeiger-
Bild auf eine erste Position innerhalb der Anzei-
genflache anzuzeigen; und

Zeichnen einer Reprasentation des Zeiger-Bilds
aufeine zweite Position innerhalb der Anzeigen-
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flache, wobei die zweite Position innerhalb des
ersten Abschnitts der Anzeigenflache liegt und
auf Grundlage der ersten Position bestimmt
wird.

Verfahren nach Anspruch 14, ferner umfassend:

ansprechend auf das Abfangen des einen oder
der mehreren Funktionsaufrufe, Umwandeln
des Zeiger-Bilds in eine Punktegrafik- oder eine
Textur-Reprasentation des Zeiger-Bilds.

Computerprogramm-Produkt, welches ein compu-
ter-lesbares Medium umfasst, welches darauf eine
Computerprogramm-Logik aufgenommen hat, wel-
che dazu eingerichtet ist, das Verfahren nach einem
der Anspriche 1 bis 15 umzusetzen.

System (200), umfassend:

eine Software-Anwendung (202), welche einen
oder mehrere erste Funktionsaufrufe ausgibt,
welche dazu eingerichtet sind, dafiir zu sorgen,
dass ein der Software-Anwendung zugeordne-
ter grafischer Inhalt auf einer Anzeigenflache
gerendert wird,

dadurch gekennzeichnet, dass das System
ferner umfasst:

eine grafischer-Inhalt-GréRenanpassungs/
Rendering-Komponente (204), welche den
einen oder die mehreren ersten Funktions-
aufrufe abfangtund, als Antwort auf das Ab-
fangen des einen oder der mehreren ersten
Funktionsaufrufe, einen oder mehrere
zweite Funktionsaufrufe ausgibt, welche
dazu eingerichtet sind, dafiir zu sorgen,
dass der der Software-Anwendung zuge-
ordnete grafische Inhaltin einem ersten Ab-
schnitt der Anzeigenflache gerendert wird,
welcher kleiner als die Anzeigenflache ist.

System nach Anspruch 17, wobei die grafischer-In-
halt-GréRenanpassungs/Rendering-Komponente
(204) ferner dazu eingerichtet ist, einen zusatzlichen
grafischen Inhalt in einem zweiten Abschnitt der An-
zeigenflache zu rendern.

System nach Anspruch 17, wobei der zusatzliche
grafische Inhalt einen Werbe-Inhalt umfasst.

Revendications

1.

Procédé de modification dynamique d’un contenu
graphique associé a une application logicielle en
cours d’exécution (302), comprenant le fait :
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d’intercepter (504) un ou plusieurs premiers ap-
pels de fonction émis par I'application logicielle
(302), le ou les plusieurs premiers appels de
fonction (502) émis par I'application logicielle
étant configurés pour amener le contenu gra-
phique associé a I'application logicielle a étre
rendu sur une zone d’affichage ;

caractérisé en ce que le procédé comprend en
outre le fait :

d’émettre (506) un ou plusieurs deuxiemes
appels de fonction configurés pour amener
le contenu graphique associé a I'application
logicielle a étre rendu sur une premiére par-
tie de la zone d’affichage qui est plus petite
que la zone d’affichage, en réponse a l'in-
terception du ou des plusieurs premiers ap-
pels de fonction provenant de I'application
logicielle.

Procédé de la revendication 1, dans lequel le con-
tenu graphique associé a I'application logicielle com-
prend une scéne associée a une application de jeu
vidéo.

Procédé de larevendication 1, comprenant en outre
le rendu d'un contenu graphique supplémentaire
dans une deuxieme partie de la zone d’affichage.

Procédé de la revendication 3, dans lequel le rendu
du contenu graphique supplémentaire dans la
deuxiéme partie de la zone d’affichage comprend le
rendu d’'un ou de plusieurs messages publicitaires
dans la deuxiéme partie de la zone d’affichage.

Procédé de la revendication 1, dans lequel l'inter-
ception (504) du ou des plusieurs premiers appels
de fonction comprend le fait d’intercepter un premier
appel de fonction configuré pour définir une premiere
fenétre d’affichage ayant une taille et un emplace-
ment correspondant a la taille et a 'emplacement
de la zone d'affichage ; et

dans lequel I'émission (506) du ou des plusieurs
deuxiémes appels de fonction comprend le fait
d’émettre un deuxiéme appel de fonction configuré
pour définir la premiére fenétre d’affichage comme
ayant une taille et un emplacement correspondant
a la taille et a 'emplacement de la premiere partie
de la zone d'affichage.

Procédé de larevendication 5, comprenant en outre
le rendu d'un contenu graphique supplémentaire
dans une deuxiéme partie de la zone d’affichage
par :

I'interception d’un troisieme appel de fonction
configuré pour présenter une scene sur un dis-
positif d’affichage, ou la scéne comporte un con-



27

tenu graphique rendu sur la premiére fenétre
d’affichage ;

I'émission d’un quatrieme appel de fonction con-
figuré pour définir une deuxieme fenétre d’affi-
chage ayant une taille et un emplacement cor-
respondant a la taille et a 'emplacement de la
deuxieéme partie de la zone d’affichage ;

le rendu du contenu graphique supplémentaire
sur la deuxiéme fenétre d’affichage ; et
I'émission d’un cinquiéme appel de fonction
configuré pour présenter une scene sur un dis-
positif d’affichage, ou la scéne comporte le con-
tenu graphique rendu sur la premiére fenétre
d’affichage et le contenu graphique supplémen-
taire rendu sur la deuxiéme fenétre d’affichage.

Procédé de la revendication 1, dans lequel linter-
ception du ou des plusieurs premiers appels de fonc-
tion comprend le fait d’intercepter un premier appel
de fonction configuré pour créer un dispositif
graphique ; et

dans lequel I'émission du ou des plusieurs deuxie-
mes appels de fonction comprend le fait d’émettre
un deuxiéme appel de fonction configuré pour définir
une premiéere fenétre d’affichage sur laquelle le con-
tenu graphique associé a I'application logicielle doit
étre rendu et d’émettre un troisieme appel de fonc-
tion configuré pour définir une deuxieéme fenétre d’af-
fichage sur laquelle le contenu graphique supplé-
mentaire doit étre rendu.

Procédé de la revendication 1, dans lequel linter-
ception du ou des plusieurs premiers appels de fonc-
tion comprend le fait d’intercepter un premier appel
de fonction ; et

dans lequel I'émission du ou des plusieurs deuxie-
mes appels de fonction comprend le fait d’émettre
un deuxiéme appel de fonction configuré pour iden-
tifier un tampon dans lequel une scéne associée a
I'application logicielle doit étre rendue.

Procédé de la revendication 8, comprenant en outre
le rendu d'un contenu graphique supplémentaire
dans une deuxieme partie de la zone d’affichage
par:

l'interception d’un troisi€me appel de fonction
configuré pour présenter une scene sur un dis-
positif d’affichage ;

linsertion de la scéne dans la premiére partie
de la zone d’affichage en utilisant le tampon, le
tampon représentant une scéne rendue asso-
ciée a l'application logicielle ;

I'émission d’un quatrieme appel de fonction con-
figuré pour définir une fenétre d’affichage ayant
une taille et un emplacement correspondant a
lataille eta'emplacementde la deuxiéme partie
de la zone d’affichage ;
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le rendu du contenu graphique supplémentaire
sur la deuxieme fenétre d’affichage ; et
I'’émission d’un cinquiéme appel de fonction
configuré pour présenter une scene sur un dis-
positif d’affichage, ou la sceéne comporte la scé-
ne insérée dans la premiere partie de la zone
d’affichage et le contenu graphique supplémen-
taire rendu sur la fenétre d’affichage.

Procédé de la revendication 1, dans lequel I'émis-
sion du ou des plusieurs deuxiemes appels de fonc-
tion configurés pour amener le contenu graphique
associé a l'application logicielle a étre rendu sur la
premiere partie de la zone d’affichage comprend :

I'obtention d’'un tampon arriére associé a I'ap-
plication logicielle ; et

le redimensionnement du tampon arriére en
I’étirant vers une cible de rendu ayant une taille
souhaitée.

Procédé de la revendication 10, comprenant en
outre le rendu d’un contenu graphique supplémen-
taire dans une deuxieéme partie de la zone d’afficha-
ge par:

le rendu d’un contenu graphique supplémentai-
re dans des zones du tampon arriere redimen-
sionné qui ne sont pas occupées par le contenu
graphique associé a I'application logicielle suite
au redimensionnement.

Procédé de la revendication 1, dans lequel I'émis-
sion du ou des plusieurs deuxiemes appels de fonc-
tion configurés pour amener le contenu graphique
associé a l'application de logiciel a étre rendu sur la
premiere partie de la zone d’affichage comprend :

lacréation d’une fenétre redimensionnée entant
qu’enfant d’'une fenétre associée a 'application
logicielle ; et

I'utilisation de la fenétre redimensionnée com-
me une cible de rendu.

Procédé de la revendication 12, comprenant en
outre le rendu d’un contenu graphique supplémen-
taire dans une deuxiéme partie de la zone d’afficha-
ge par:

la création de fenétres enfants supplémentaires
pour l'affichage du contenu graphique supplé-
mentaire.

Procédé de la revendication 1, comprenant en
outre :

I'interception d’un ou de plusieurs appels de
fonction configurés pour afficher une image de
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pointeur a une premiére position dans la zone
d’'affichage ; et

linsertion d’une représentation de I'image de
pointeur a une deuxiéme position dans la zone
d’affichage, ou la deuxieme position se situe
dans la premiere partie de la zone d’affichage
et est déterminée sur la base de la premiére
position.

Procédé de la revendication 14, comprenant en
outre :

la conversion de I'image de pointeur en une re-
présentation de topogramme binaire ou de tex-
ture de I'image de pointeur, en réponse al'inter-
ception du ou des plusieurs appels de fonction.

Produit de programme informatique comprenant un
support lisible par ordinateur sur lequel est enregis-
trée une logique de programme informatique agen-
cée pour mettre en oeuvre le procédé de I'une des
revendications 1 a 15.

Systeme (200), comprenant :

une application logicielle (202) qui émet un ou
plusieurs premiers appels de fonction qui sont
configurés pour amener un contenu graphique
associé a I'application logicielle a étre rendu sur
une zone d’affichage,

caractérisé en ce que le systéme comprend en
outre :

un composant de redimensionnement/de
rendu de contenu graphique (204) qui inter-
cepte le ou les plusieurs premiers appels
de fonction et, en réponse a l'interception
du ou des plusieurs premiers appels de
fonction, émet un ou plusieurs deuxiemes
appels de fonction configurés pour amener
le contenu graphique associé al'application
logicielle a étre rendu sur une premiére par-
tie de la zone d’affichage qui est plus petite
que la zone d’affichage.

Systeme de la revendication 17, dans lequel le com-
posant de redimensionnement/de rendu de contenu
graphique (204) est en outre configuré pour rendre
un contenu graphique supplémentaire dans une
deuxiéme partie de la zone d’affichage.

Systeme de la revendication 17, dans lequel le con-
tenu graphique supplémentaire comprend un conte-
nu publicitaire.
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